


DEPAR Th i 


BE AND ERIE. apie — 
JOURNAL or THE INSTITUTION OF 


FLECTRICAL ENGINEERS 


yOLUME 5 NUMBER 55 


SAVOY PLACE LONDON W.C.2 


JULY 1959 





——_— 


AN EMERGENCY NUMBER 


mg dispute in the British printing industry has, at the time 
of writing, brought the normal printing of the Journal to a 
sandstill. Particularly for the benefit of oversea members, 
dso as to maintain continuity of publication and bring 
important news to the attention of readers, this emergency 
sue has been produced. A return to normal will be made 
as soon as possible. 

The pagination of this issue as part of Volume 5 has been 
preserved so that the record will be complete in the bound 
volume. 


THE HOMES FUND 


SUMMARY OF CONTRIBUTIONS RECEIVED TO 
I9TH JUNE 1959 


No. of 
contributors an * 


£1000 and over 7 8000 0 
£100 to <£1000 31 6686 3 
£5 to <£100 880 9264 19 
£2 to <£5 2186 6024 0 
under £2 26345 13724 17 


£43699 19 


ELECTION OF COUNCIL FOR THE 
YEAR 1959-60 


THE following were nominated for the vacancies which will 
occur in the offices of President, Vice-Presidents, Honorary 
Treasurer, and Ordinary Members of Council on the 30th 
September next: 


President (a) SIR WILLIS JACKSON, D.SC., D.PHIL., DR.SC.TECH., F.R.S. 


Vice-Presidents (two vacancies) 
(@ G. 8. Cc. LUCAS, 0.B.E. 


Honorary Treasurer (a) E. LEETE 


Ordinary Members of Council 

Members (six vacancies) 

(@) PROF. H. E. M. BARLOW, PH.D., 
B.SC.(ENG.) 

(a) c. 0. BOYSE, pe. SC.(ENG.) 

(@) u. DRUCQUE 


(a) O. W. HUMPHREYS, C.B.E., B.SC. 


(a) H. G. NELSON, M.A. 

(a) J. R. RYLANDS, M.SC., J.P. 

(a) G. A. V. SOWTER, PH.D., 
B.SC.(ENG.) 

Associate Members (one vacancy) 

(0) ¥.4. coomss, LL.B. (a) R. A. HORE, M.A., B.SC.; WH.SC. 

(c) G. M. WHITTLE 

(@) Nominated by the Council 


() Nominated by H. C. Chandler, s.sc.(eNG.); R. R. T. Fatehchand, 
PHLD., B.SC.(ENG.); C. E. Field, B.SC.TECH.; c Gunn-Russell, M.A.; 
R.A. Herbert, m.a.: R. W. Knight, f.sc.; J. W. Royston: F. J. 

» B.ENG.; L. E. Weaver, B.sc.; J. W. ‘< Whitworth 


(9 Nominated by R. Croft, p.sc.; W. K. Cumming; R. W. H. Jones; 


B. Keogh; T. B. Love; J. A. McCulloch; K. A. Shaw; C. Stuart; 


J. F. Squire; G. Wood 


A ballot has been held, and the result has been reported 
by the scrutineers appointed at the Ordinary Meeting held on 


the 23rd April 1959. 


The constitution of the Council for next session will 


accordingly be as follows: 


President SIR WILLIS JACKSON, D.SC., D.PHIL., DR.SC.TECH., F.R.S. 


The Past-Presidents 
Vice-Presidents 


O. W. HUMPHREYS, C.B.E., B.SC. 

G. 8. C. LUCAS, O.B.E. 

SIR HAMISH D. MACLAREN, K.B.E., 
C.B., D.F.C., LL.D., B.SC. 


Honorary Treasurer £. LEETE 


Ordinary Members of Council 

Members 

PROF. H. E. M. BARLOW, PH.D., 
B.SC.(ENG.) 

C. O. BOYSE, B.SC.(ENG.) 

PROF. M. W. HUMPHREY DAVIES, 
M.SC. 

L. DRUCQUER 

J. M. FERGUSON, B.SC.(ENG.) 

J. S. FORREST, D.SC., M.A. 

R. J. HALSEY, C.M.G., B.SC.(ENG.) 


Associate Members 
D. C. FLACK, B.SC.(ENG.), PH.D. 
J. B. HIGHAM, PH.D., B.SC. 


Companion 
SIR JOHN DEAN, B.SC. 


Associate 
R. H. PHILLIPS, T.D. 


. T. MELLING, C.B.E., M.SC.TECH. 
. H. MUMFORD, 0O.B.E., B.SC.(ENG.) 


C. MCLEAN, C.B.E., B.SC. 

. L. METCALF, B.SC. (ENG. ) 

R. MORTLOCK, PH.D., B.SC.(ENG.) 
. G. NELSON, M.A. 

. V. PUGH 

R. RYLANDS, M.SC., J.P. 

. A. V. SOWTER, PH.D., B.SC.(ENG.) 
. E. STRONG, O.B.E., B.A., B.A.I. 


AOS em 


. A. HORE, M.A., B.SC., WH.SC. 
. H. TOMPSETT, B.SC.(ENG.) 


Chairmen and Past-Chairmen of Sections 


T. E. HOUGHTON, M.ENG. (UTILIZA- 
TION) 

*R. A. MARRYAT, B.SC.(ENG.) (UTI- 
LIZATION) 

*G. MILLINGTON, M.A., B.SC. 
(ELECTRONICS AND COMMUNI- 
CATIONS) 

J. R. MORTLOCK, PH.D., B.SC.(ENG.) 
(SUPPLY) 


M. J. L. PULLING, C.B.E., M.A. 
(ELECTRONICS AND COMMUNI- 
CATIONS) 

*D. P. SAYERS, B.SC. (SUPPLY) 

PROF. A. TUSTIN, M.SC. (MEASURE- 
MENT AND CONTROL) 

*}. K. WEBB, M.SC.(ENG.), B.SC.TECH. 
(MEASUREMENT AND CONTROL) 


Chairmen and Past-Chairmen of Local Centres 


J. A. AKED, M.B.E. (SCOTTISH) 

*J. ASHMORE (SOUTH MIDLAND) 

*G. BISHOP, B.SC. (SOUTHERN) 

PROF. G.W. CARTER, M.A. (NORTH 
MIDLAND) 
T. A. P. COLLEDGE, B.SC.(ENG.) 
(MERSEY AND NORTH WALES) 
*J, COLLINS (MERSEY AND NORTH 
WALES) 

*a. T. CRAWFORD, B.SC. (NORTH- 
EASTERN) 

F. J. HUTCHINSON, M.ENG. (NORTH- 
WESTERN) 

H. JACKSON, B.SC.(ENG.) 
(WESTERN) 

*pD. E. LAMBERT, B.SC.(ENG.) (EAST 
MIDLAND) 


*D. S. MCILHAGGER, PH.D., M.SC. 
(NORTHERN IRELAND) 

W. D. MALLINSON, B.SC.(ENG.) 
(SOUTHERN) 

*}. D. NICHOLSON, B.SC. (NORTH 
MIDLAND) 

D. H. PARRY, B.SC. (EAST MIDLAND) 

G. F. PEIRSON (SOUTH MIDLAND) 

*R. J. RENNIE, B.SC. (SCOTTISH) 

*R. W. STEEL (WESTERN) 

H. WATSON-JONES, M.ENG. 
(NORTH-EASTERN) 

*PROF. F. C. WILLIAMS, 
D.SC., D.PHIL., 
WESTERN) 

T. S. WYLIE (NORTHERN IRELAND) 


O.B.E., 
F.R.S. (NORTH- 


* Past-Chairmen 
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ELECTION OF SECTION COMMITTEES 
FOR THE YEAR 1959-60 

ELECTRONICS AND COMMUNICATIONS 
SECTION 

The following were nominated for the vacancies which will 
occur on the Committee of the Electronics and Communica- 
tions Section on the 30th September next: 


Chairman M. J. L. PULLING, C.B.E., M.A. 


Vice-Chairman J. A. RATCLIFFE, O.B.E., M.A., F.R.S. 


Ordinary Members of Committee 
P. A. T. BEVAN, C.B.E., B.SC. 

J. BROWN, M.A., PH.D. 

L. J. I. NICKELS, B.SC.(ENG.) 


N. C. ROLFE, B.SC.(ENG.) 
C. WILLIAMS, B.SC.(ENG.) 


No other nominations having been received, the constitu- 
tion of the Committee for next session will be as follows: 
Chairman M. J. L. PULLING, C.B.E., M.A. 


Vice-Chairmen 


R. J. HALSEY, C.M.G., B.SC.(ENG.) 
J. A. RATCLIFFE, O.B.E., M.A., F.R.S. 


Past-Chairmen 
G. MILLINGTON, M.A., B.SC. 


Ordinary Members of Commiittee 


T. B. D. TERRONI, B.SC. 


J. S. MCPETRIE, PH.D., D.SC. 


D. A. BARRON, M.SC. L. J. I. NICKELS, B.SC.(ENG.) 

P. A. T. BEVAN, C.B.E., B.SC. B. G. PRESSEY, M.SC.(ENG.), PH.D. 

J. BROWN, M.A., PH.D. N. C. ROLFE, B.SC.(ENG.) 

PROF. A. L. CULLEN, PH.D., T. R. SCOTT, D.F.C., B.SC. 
B.SC.(ENG.) C. WILLIAMS, B.SC.(ENG.) 


W. E. WILLSHAW, M.B.E., 
M.SC.TECH. 
A. J. YOUNG, B.SC.{ENG.) 


L. I. FARREN, M.B.E. 
G. G. GOURIET 

C. G. MAYER, O.B.E. 
J. MOIR 


Co-opted Member &£. H. COOKE-YARBOROUGH, M.A. 
Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 


A Representative of each wae Electronics and Communications 
roup 


A Representative of each of the three Fighting Services 


MEASUREMENT AND CONTROL SECTION 


The following were nominated for the vacancies which will 
occur on the Committee of the Measurement and Control 
Section on the 30th September next: 


Chairman PROF. A. TUSTIN, M.SC. 
Vice-Chairman w. S. ELLIOTT, M.A. 
Ordinary Members of Committee (five vacancies) 


(a) H. G. CARPENTER, M.A. (a) R. D. TROTTER, B.SC.(ENG.) 
(a) S. N. POCOCK (a) J. H. WESTCOTT, B.SC.(ENG.), 
(a) W. RENWICK, M.A., B.SC. PH.D. 

(b) G. F. TAGG, PH.D., B.SC. 


(a) Nominated by the Section Committee 
(6) Nominated by H. W. Griffiths, J. E. Lynch, F. D. Twitchin, M. 
Vines and D. D. Walker, m.a. 

A ballot has been held, and the result has been reported by 
the scrutineers appointed at the Section Meeting held on the 
7th April 1959. The constitution of the Committee for next 
session will accordingly be as follows: 


Chairman PROF. A. TUSTIN, M.SC. 
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Vice-Chairmen 
Cc. G. GARTON 


W. S. ELLIOTT, M.A. 


Past-Chairmen 


J. K. WEBB, M.SC.(ENG.), B.SC. TECH. H. S. PETCH, B.SC.(ENG.) 


Ordinary Members of Committee 


E. W. CONNON, B.SC.(ENG.), M.ENG. 
A. C. LYNCH, M.A., B.SC. 


W. RENWICK, M.A.., B.SC, 
G. 
A. J. MADDOCK, D.SC. G. F. TAGG, PH.D., B.SC. 
R. 
J. 
F. 


R. E. MARTIN D. TROTTER, B.SC.(ENG.) 
A. NEMET, DR.SC.TECH. H. WESTCOTT, B.SC.(ENG.), Pip, 
S. N. POCOCK C. WIDDIS, B.SC.(ENG.) 


Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 
A Representative of each local Measurement and Control Group 
A Representative of the National Physical Laboratory 


SUPPLY SECTION 


The following were nominated for the vacancies which wil 
occur on the Committee of the Supply Section on the 30th 
September next: 

Chairman J. R. MORTLOCK, PH.D., B.SC.(ENG.) 

Vice-Chairmen 

D. B. IRVING, B.SC. 


Ordinary Members of Committee 


Cc. J. O. GARRARD, M.SC. 
W. D. HORSLEY 


J. E. L. ROBINSON, M.SC. 


D. MCDONALD, B.SC. 
T. W. WILCOX 


No other nominations having been received, the constitu- 


tion of the Committee for next session will be as follows: 


Chairman J. R. MORTLOCK, PH.D., B.SC.(ENG.) 


Vice-Chairmen 

J. S. FORREST, D.SC., M.A. 
D. B. IRVING, B.SC. 
Past-Chairmen 

D. P. SAYERS, B.SC. 


J. E. L. ROBINSON, M.SC. 


PROF. M. G. SAY, PH.D., M.SC., 
F.R.S.E. 


Ordinary Members of Committee 


G. S. BUCKINGHAM, B.SC.(ENG.) 
W. J. CARFRAE, B.SC. 

J. L. EGGINTON, B.SC. 

C. H. FLURSCHEIM, B.A. 

Cc. J. O. GARRARD, M.SC. 

W. D. HORSLEY 


D. MCDONALD, B.SC. 

O. W. MINSHULL, B.SC. 

W. J. NICHOLLS, B.SC. 

J. E. PETERS, B.SC.TECH. 

T. W. WILCOX 

A. L. WILLIAMS, PH.D., M.SC. 


Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 
A Representative of each local Supply Group 


UTILIZATION SECTION 


The following were nominated for the vacancies which wil 
occur on the Committee of the Utilization Section on the 
30th September next: 


Chairman T. E. HOUGHTON, M.ENG. 
Vice-Chairman H. G. TAYLOR, D.SC.(ENG. 


Ordinary Members of Committee 


J. R. ANDERSON, T.D., B.SC.(ENG.) 
J. A. BROUGHALL, B.SC.(ENG.) 


O. T. EVANS 
J. TOZER 


No other nominations having been received, the constitt- 
tion of the Committee for next session will be as follows: 


JOURNAL L.E.E. 


A. V. SOWTER, PH.D., B.SC,(ENG)) 
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Chairman T. E. HOUGHTON, M.ENG. 


Vice-Chairmen 


|. M. FERGUSON, B.SC.(ENG.) H. G. TAYLOR, D.SC.(ENG.) 


Past-Chairmen 


g. A. MARRYAT, B.SC.(ENG.) J. VAUGHAN HARRIES 


Ordinary Members of Committee 


},R. ANDERSON, T.D., B.SC.(ENG.) R. J. HARDING, T.D. 

5, L. M. BARLOW R. P. MCCULLOCH, B.ENG. 

J. W. BINNS R. F. RICHARDSON, M.B.E. 

|. A. BROUGHALL, B.SC.(ENG.) W. G. THOMPSON, PH.D., B.SC. 
c, M. COCK J. TOZER 


0. T. EVANS Cc. D. WILKINSON 


w. J. GIBBS, D.SC. 
Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 
A Representative of each local Utilization Group 


R tatives of the Admiralty, the Air Ministry, The Ministry of 
Labour and National Service (Factory Department), The Ministry of 
Works and the War Office 


* Co-opted to fill a casual vacancy 


APPOINTMENTS AND NOMINATIONS 


COMMITTEE ON REGULATIONS FOR THE ELECTRICAL EQUIP- 
MENT OF SHIPS 
on the nomination of the Chamber of Shipping of the United 
Kingdom, the Council have appointed Mr. E. F. Sully to 
serve on the above Committee in succession to the late 
Mr. L. V. Horn. 


LEE./I.MECH.E. JOINT COMMITTEE ON MODEL FORMS OF 
GENERAL CONDITIONS OF CONTRACT 

On the nomination of the United Kingdom Atomic Energy 
Authority, the two Councils have appointed Mr. J. B. Laurie, 
MEMBER, to serve on the above Committee. 


OVERSEA REPRESENTATIVE 

The Council have appointed Mr. F. R. Wardrop, B.SC.(ENG.), 
MEMBER, aS their Deputy Oversea Representative for Malaya 
and Singapore. 


YORKSHIRE COUNCIL FOR FURTHER EDUCATION—ELECTRI- 
CAL ENGINEERING COMMITTEE 

The Council have nominated Mr. G. Caton, MEMBER, to 
serye as their representative on the above Committee. 


C.LG.R.E.—BRITISH NATIONAL COMMITTEE 

The Council have nominated Mr. D. P. Sayers, B.SC., MEMBER, 
to serve as their representative on the above Committee in 
succession to Mr. P. B. Frost, B.sc.(ENG.), MEMBER, who has 
resigned. 


COLLEGE OF AERONAUTICS, CRANFIELD—GOVERNING BODY 
The Council have nominated Mr. T. E. Goldup, c.B.E., 
PAST-PRESIDENT, to serve as their representative on the above 
Governing Body. 


BS.I. TECHNICAL COMMITTEE ELE/83—ELECTRICAL APPARA- 
TUS FOR EXPLOSIVE GAS ATMOSPHERES 

The Council have nominated Mr. F. H. Mann, MEMBER, to 
serve as their representative on the above Committee. 
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B.S.1. COMMITTEES: ELE/80/2—NON-METALLIC CONDUIT 
AND FITTINGS, AND ELE/3/25—ARMOURED P.V.C.-INSU- 
LATED CABLES 

The Council have nominated Mr. T. A. Frazer, M.A., ASSO- 
CIATE MEMBER, to sérve as their representative on the above 
Committees. 


JOINT COMMITTEE FOR NATIONAL CERTIFICATES AND 
DIPLOMAS (ENGLAND AND WALES) 

On the nomination of the Association of Technical Institu- 
tions and of the Association of Principals of Technical 
Institutions, the Council and the Ministry of Education have 
jointly appointed Dr. J. E. Richardson, B.ENG., MEMBER, to 
serve on the above Committee. On the nomination of the 
Association of Teachers in Technical Institutions, the 
Council and the Ministry have appointed Mr. E. M. Price, 
B.SC.TECH., M.SC.TECH., ASSOCIATE MEMBER, to serve on the 
above Committee. 


NATIONAL SOCIETY FOR CLEAN AIR—YORKSHIRE DIVI- 
SIONAL COUNCIL 

The Council have nominated Mr. A. J. Coveney, MEMBER, 
and his deputy, Mr. W. A. J. Painter, MEMBER, to continue 
to serve as their representatives on the above Council. 


RUTHERFORD COLLEGE OF TECHNOLOGY—ADVISORY COM- 
MITTEE FOR ELECTRICAL ENGINEERING 

The Council have nominated Mr. J. F. Skipsey, B.sc., 
MEMBER, to serve as their representative on the above Com- 
mittee. 


DARLINGTON COLLEGE OF FURTHER EDUCATION—ELECTRI- 
CAL ENGINEERING ADVISORY SUB-COMMITTEE 

The Council have nominated Mr. T. A. George, ASSOCIATE 
MEMBER, to serve as their representative on the above Sub- 
Committee. 


CITY AND GUILDS OF LONDON INSTITUTE—ADVISORY 
COMMITTEE FOR RADIO AND TELEVISION SERVICING 

The Council have nominated Dr. R. C. G. Williams, 
B.SC.(ENG.), MEMBER, to serve as their representative on the 
above Committee. 


PAPERS AND MONOGRAPHS ABOUT TO BE 
PUBLISHED INDIVIDUALLY 


PAPERS 

Frequency variations of quartz oscillators and the earth’s rotation in 
terms of the N.P.L. caesium standard Paper 3002 M: Part B 

L. ESSEN, O.B.E., D.SC., PH.D., J. V. L. PARRY, M.SC., and J. McA. STEELE, 
B.SC.(ENG.) 

Development of the formulae of electromagnetism in the M.K.S. 
system Paper 3012 M: Part B P. VIGOUREUX, D.SC. 


MONOGRAPHS 


Frequency-response method for the predetermination of syn- 
chronous-machine stability Monograph 340s 
A. S. ALDRED, M.SC., and G. SHACKSHAFT, B.ENG., PH.D. 


Analogue treatment of eddy-current problems involving 2-dimensional 
fields Monograph 341 M J. ROBERTS, B.SC.(ENG.) 


Surface-integral methods of calculating forces on magnetized iron 
parts Monograph 342 C. J. CARPENTER, M.SC.(ENG.) 
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Special General Meeeting, 25th June 1959 


AT a Special General Meeting of Corporate members only at 
The Institution of Civil Engineers on the 25th June 1959, at 
which 198 such members were present, two Resolutions of the 
Council proposing increases in Entrance Fees and in Annual 
Subscriptions were offered for confirmation. 

After a discussion contributed to by ten speakers, the first 
Resolution was confirmed by show of hands, there. voting 
102 in favour and 81 against, the vote having been preceded 
by a demand by three members for a poll, which those mem- 
bers subsequently, with permission, withdrew. 

On the second Resolution, concerning increases in Annual 
Subscriptions, the same three members demanded a poll, and 
the President, as Chairman of the meeting, directed, in accord- 
ance with Bye-law 86, that the poll which had been demanded 
be taken at the Institution building on Thursday, 9th July 
1959 between the hours of 4.30 p.m. and 6.30 p.m. The 
President, in closing the meeting, added for the information 
of members that all Corporate members entitled to vote 
could record their votes, and that those who held proxies 
would be entitled to vote in respect of those proxies, but that 
no new proxies might be lodged. 

Subsequently, a brief report of the Special General Meeting 
and a further informative memorandum were sent to all Cor- 
porate members entitled to vote. 


The result of the poll was: 
For confirmation of the Council’s Resolution 423 votes. 
(personal 335, by proxy 88) 
Against confirmation of the Council’s Resolution 739 votes. 
(personal 349, by proxy 390) 
Accounts of the Special General Meetings of the 9th April 
and 25th June 1959 will be published in the Journal when 
normal printing is resumed. 





Forthcoming events at Savoy Place 


ALL meetings are held at Savoy Place, beginning at 5.30 p.m. (tea at 
5 p.m.), except where otherwise stated. The nature of the meeting is 
indicated by the following key: 


ELECTRONICS AND COMMUNICATIONS SECTION 
MEASUREMENT AND CONTROL SECTION 
ORDINARY 
SUPPLY SECTION 
UTILIZATION SECTION 

September 1959 


Ss 10-13 Thursday—Sunday Section visit to Dublin 


October 


re) 8 Thursday SIR WILLIS JACKSON, D.SC., D.PHIL., DR.SC.TECH., 
F.R.S. Inaugural Address as President 


M 13 Tuesday PROF. A. TUSTIN, M.Sc. Chairman’s Addresst 
15 Thursday T. £. HOUGHTON, M.ENG. Chairman’s Addresst 


21 Wednesday 3. R. MORTLOCK, PH.D., B.SC.(ENG.). Chairman’s 
Addresst 
E 28 Wednesday M. J. L. PULLING, C.B.E., M.A. Chairman’s Addresst 


This is not the complete list of meetings to be held at Savoy Place during 
October 
t No advance information will be available 
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Elections and transfers 


The following elections and transfers approved by 


Council are effective from the Ist June 1959 


ELECTIONS 


Associate Members 


AKASS, Philip Charles, B.sc.(ENG.) 
EATON, John Lomas, B.SC. 

FIELD, Andrew George, B.SC. 
GRAY, Alexander George, M.A. 
JENKS, Frank Garnett, B.Sc. 
LINDSEY, Peter William 

MARTIN, Alfred Dargie 

MASSEY, Cmdr. Eric, B.SC., R.N. 


Associates 


HADDICK, James Graham 
MITCHELL, William Young Dallas 


TRANSFERS 


Associate Member to Member 


CALLENDAR, Max Victor, M.A. 


CHANTRILL, Cmdr. Guy, B.SC.(ENG.), 


R.N. 
CLARK, Richard Arthur, B.Sc. 
CROOKS, Ernest 


EMERY, William John Gladwell, D.F.H. 


EVANS, David Silvester 
HEATON-JONES, Evan Heaton, B.Sc. 
HILL, Frank Lawrence, B.Sc. 

HILL, Walter 

JONES, Sydney, B.SC., PH.D. 


Graduate to Associate Member 


ALLEN, George 

ALLEN, Joseph Edward 

AMBERY, Albert 

AUSTIN, Kenneth John, M.A. 

BAYLIFF, Henry 

BEAL, Charles Francis 

BEARD, Robert Charles, B.£.£. 

BESWICK, Capt. Gerald, R.E.M.E. 

BOUD, Peter Graham 

BUTT, Maurice John, B.SC.(ENG.) 

CAIN, Antony Charles Brian 

CARNE, Sydney John, B.SC.(ENG.) 

CARTER, Norman Joseph 

CHAUDHURI, Kalidas, M.S. 

CHRISTOPHER, John William, 
B.SC.(ENG.) 

CLARK, Ronald, B.Sc. 

pE LOM, Paul William 

DURHAM, Anthony Francis Dulieu, 
B.SC.(ENG.) 

EVERISS, Laurie Ernest 

EXLEY, Frank, B.S.(ENG.) 


FORTE, Stephen Samuel, B.SC., PH.D. 


FOSTER, Keith Allen, B.Sc. 

GHOSE, Atindra Kumar, B.SC.(ENG.) 
GRIFFIN, Donald Ward, B.E. 

HALE, Rodney Barker 
HAMMERSLEY, Harry 


HANANIA, Jack Issa Habib, 8.SC., PH.D. 


HICKMAN, Sidney Ralph 


HOUNSLEA, Arthur Donald, B.SC.TECH. 
HUNTER, Lt. William Charles Tolmie, 


B.SC., R.N. 
JACKSON, Peter, B.SC. 
JAMES, Paul 
JOLLIFFE, Reginald George 
KEEN, Donald Stanley 
KEMP, Eric 


KENNARD, Irving Graham, B.SC.(ENG.) 


LAW, Bryan 
LOLAYEKAR, Nagesh Gangaram 


LONGLEY, Sqdn.-Ldr. Ronald Albert, 


R.A.F. 


Student to Associate Member 


LONG, Frederick Charles, B.E. 


MEDLAND, Michael David, B.sc, 

MITRA, Diptendralal, B.sc. 

MORGAN, John William Harold, 
B.SC.(ENG.) 

ORMEROD, Tom 

RAWLINS, William Arthur, B.ENG., a 
P.ENG. ' 

SHAW, Alexander Russell 


yupD, Harry Edward 
LOVERING, Walter Frank, M.sc. 
MacLeoD, Donald ; 
MARSHALL, Harry William Shury ~ 
MELLOR, Col. James Frederick i 
Maclean, O.B.E., D.F.H., REME | 
MORRIS, David Gwilym Orwel, Bsc, ~ 
WELSBY, Vernon Gearon, PH.D, a 
WHITAKER, Capt. Geoffrey Charles 
Francis, R.N. ‘ 
WILLIAMS, Raymond Stuart, B.sc. 


MACE, Dennis Geoffrey Wallace, 
B.SC.(ENG.) 

MoGREGOR, Edwin Herbert 

MoPHERSON, Gordon Thomas, B.8C. © 

MAGUIRE, Lt.~-Cmdr. Owen George, 
R.N. 7 

MARTIN, David Jeffery, B.SC.{ENG.) ~ 

MILLER, Leslie Charles 

MILLER, Robert Arthur 

MINTO, George Robert 

MUFF, Peter, B.SC. 

NOYES, John Frederick 
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